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APPENDIX A
GEQLOGY, HYDROLOGY, AND HISTORICAL CONTAMINATION STUDIES

This section contains details concerning the geology and hydrogeology of RMA in general and at the four hot
spots investigated under this task order. Additional information concerning cach site is contained in the study

area reports,
A.l1 REGIONAL GEOLOGY

The RMA occupies approximately 27 square miles within the Colorado Piedmont section of the Great Plains
physiographic province. The surficial deposits of this area are characterized primarily by a vencer of wind-blown
and alluvial materials. Most of the topography at the Arsenal is gently rolling; however, there are sevcral

prominent hills that contain outcrops of resistant bedrock (Costa 1982).

The Rocky Mountain Arsenal lies within the Denver Basin, one of the largest structural basins in the Rocky
Mountain region. It covers approximately 60,000 square miles in portions of Colorado, Nebraska, Wyoming, and
Kansas. The Denver Basin is an asymmetrical north-south trending syncline with its structural axis close to and
parallel to the Front Range. Rock units on the west flank of the basin dip gently to the east though the dip
becomes progressively steeper near the boundary between the Front Range uplift and the Denver Basin (Hanscn

1982). The east flank of the basin generally dips to the west at one degree or less (Sonneberg 1982).

The Denver Basin is filled with approximately 15,000 feet of sediments ranging in age from Cambrian to
Quatcrnary, Several major transgressions followed by periods of emergence resulted in the deposition of both
marinc and continental sediments (Haun 1965) consisting of conglomerate, sandstone, siltstone, shale, limestone,
dolomite, coal, lignite, and volcaniclastic sediments. The Laramide Orogeny marked the last retreat of the
marinc seaway and, thus, sediments from the upper Cretaceous and the lower Tertiary record the final regression

of the inland sea (Weimer 1973).
A.1.1 Denver Formation

The Denver Formation, which subcrops and occasionally outcrops at the Rocky Mountain Arsenal, was originally
as much as 900 feet thick, but due to subsequent erosion, it now ranges from 250 to 500 feet at the Arsenal (May
1982). It was derived predominately from the erosion of andesitic and basaltic rocks and was deposited in fluvial

environments, and as lacustrine deposits on an extensive piedmont plain (Romero 1976).

A-1
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Matcrials in the Denver Formation include olive-gray, brown, and green-gray interbedded claysione, silistone,

sandstone, conglomerate, carbonaceous clay shale, low-grade coal, and lignite. Volcaniclastic material is also

—

present in the Denver Formation and consists of angular to subangular lithic fragments and minerals in a fine-
' grained clay matrix. The clay matrix is bentonitic and is probably the weathering product of volcanic ash (May
1982).

Individual aquifers within the Denver Formation range in thickness from several inches up to 60 feet. They arc
generally discontinuous, lenticular, and consist of poorly cemented, medium- 1o fine-grained sandstone, which

grade vertically and latcrally into siltstone and clay shale (May 1982).
A.1.2 Quaternary Deposits

Unconsolidated sediments of Quaternary age uncomformably overlie the Denver Formation at the Arsenal. There
arc, however, a few locations where bedrock is exposed at the surface near topographic highs. The upper surface
X of the Denver Formation is a paleotopographic or erosional surface that was incised by ancient strcam channcls.
These paleochanncls were filled by unconsolidated surficial deposits (Costa 1982). The surficial deposits,
# previously relerred to as Quaterna.y alluvium or the alluvial aquifer, are up to 130 feet thick and consist of

alluvium, loess, and eolian deposits.
A.13 Alluvium

\ The alluvial deposits are generally composed of yellowish-brown to very pale orange clays, silts, sands, gravels,
and boulders. Coarser alluvial material is found in the paleochannels (May 1982). The alluvium is gencrally

unconsolidated except where calcium carbonate has cemented sand and gravel into a conglomcrate. The grain

size of the alluvial material ranges from clay size 1o boulders. The sands are subangular to subrounded quartz
with mica, heavy minerals, and chert. According to the Unified Soil Classification System, they are

predominately SM (sand-silt mixtures) and SP (poorly graded sands) and often contain gravel. The sands are

RSP S

lenticular and grade laterally and vertically into clay, silt, and gravel (May 1982).

: . A.14 Loess/Eolian Deposits

i Loess and other eolian deposits of Pleistocene and Holocene age are widely distributed at the RMA. The locss
is generally less than 10 feet thick but may be up to 20 feet thick in the eastern part of the arca. It consists of

yellowish-brown to light grayish-brown sandy silt and may contain large amounts of clay. The other eolian

iy

A-2
{2002-350-39) (VERSION3.0/APPEND-ARPT) (12/11/90)

e . . . L e — e e =t
- - v -




. o

deposits are generally 10 to 20 feet thick but may be as much as 40 to 50 feet thick. They consist of light-brown
fine sand, sandy silt, and clay (Lindvall 1980).

A2 REGIONAL HYDROLOGY

The Rocky Mountain Arsenal lies within the South Platte River drainage basin. The river is located several miles

to the west and northwest of the Arsenal.

Several tributary drainages flow northwest across the Arsenal to the South Platte River. Groundwater at the
Arsenal occurs in the Quaternary surficial deposits and in several bedrock aquifers. The aquifers of primary
concern at the Rocky Mountain Arsenal, however, are the Quaternary deposits and portions of the underlying
Denver Formation. The deeper bedrock aquifers are separated from the Denver Formation by 50 to 100 feet

of shale called a "buffer zone,” which acts as an aquitard (Romero 1976).

Groundwater at the Rocky Mountain Arsenal gencrally flows from the southeast to the northwest and eventually
discharges into the South Platte River. However, there are local variations in flow direction (May 1982) believed
1o be caused by local bedrock paleotopography and the groundwater mound that exists beneath the South Plants
arca (May 1982). Groundwater in the unconsolidated Quaternary alluvial aquifer is found under unconfined
conditions. Groundwater in the Denver Formation is found under both unconfined and confincd flow conditions
at the Arsenal depending on the degree of weathering and nature of the contact between the alluvial aquifer and
the upper Denver Formation. If a Denver Formation sandstone unit subcrops below the saturated alluvium, the

basc of the subcropping sandstone is considered the base of the unconfined flow system.

The hydraulic conductivity of the two aquifers varies considerably. The hydraulic conductivity of the alluvium
has been measured at between 9.08 x 107 to 2.4 x 10° ecm/sec. The lower hydraulic conductivity values were
found in the Basin A arca. Hydraulic conductivity measured in the Denver Formation yielded values ranging

from 107 cm/sec for clay shales to as high as 10® cm/sec to 10 em/sec for sands (May 1982).

Due to the contrast in hydraulic conductivity between the Denver Formation and the alluvium, groundwater flow
and contaminant transport through unfractured bedrock is assumed to be relatively slow compared to flow and
transport in either saturated alluvium or in fractures in the Denver Formation (Stollar 1988). Within the alluvial
unit, the paleochannels generally have higher hydraulic conductivities than the surrounding alluvial materials duc
to the coarser materials in the paleochannels. These channels appear to serve as conduits that move alluvial

groundwater at higher rates and volumes than in other parts of the unconfined system (May 1982). The primary
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groundwater low components at the Arsenal generally follow the paleochannels in the alluvium; however, flow
is not restricted to only the paleochannels. A great deal of groundwater flow occurs over channel divides and

through the Denver Formation (May 1982).

A3 M-1 BASINS SITE GEOLOGY

The M-1 Basins are located on a paleotopographic high near the headwaters of a series of paleodrainages that
originate in the upland area occupied by Section 1.0. Two significant stratigraphic units have been identificd at

the site. These are the Quaternary Alluvium and the Cretaceous-Tertiary Denver Formation.

The surficial materials in the M-1 Basins are 10 to 20 feet thick and unconlormably overlie the Denver
Formation. The entire area around the basins is covered with a veneer of imported soil. The soil cover over
the waste material in the basins ranged from 2 to 4 fect thick. Figure A-1 is an alluvial isopach map of the M-1
Settling Basins and Lime Settling Basins arcas. Figure A-2 is a geologic cross-section of the M-1 Settling Basins

arca.

The unconsolidated alluvial material is composed of yellowish-brown to grayish-brown, fine-grained to medium-

grained, sub-angular, alluvial, eolian, and alluvial sands, silts, and clays, with some minor amounts of gravel.

The Denver Formation, to the depth penetrated, is composed of weathered, dark to dusky brown, hard dense,
blocky claystone interbedded with medium gray, hard, sandy to gravelly siltstone and lignite. The contact
between the alluvial unit and the Denver Formation is generally characterized by a claystone; however, it may
also be marked by siltsone or lignite. The elevation of the contact between the alluvial soil and the top of the
Dcnver Formation is variable at RMA. In the M-1 Basins area, the contact was found between an elevation of
approximately 5,246 feet and 5,254 feet above MSL. Figure A-3 is a contour map of the top of the Denver

Formation.

A3.1 Site Hydrology

Both the alluvial and bedrock units are known to be water-bearing units in the M-1 Basins arca. Previous
investigations conducted at RMA have concluded that the alluvial aquifer is unconfined and that the Denver
Formation may be partially confined in some zones beyond the upper weathered zone (Ebasco Services, Inc.

1989a). The weathered portion of the Denver Formation is apparently in contact with the alluvial aquifer. Since
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this investigation focused primarily on evaluating impacts to the alluvial aquifer, the discussion will be limited

to the characteristics of the unconfined alluvial aquifer.

In the M-1 Basins area, groundwater flow in the alluvial aquifer is apparently toward the north and possibly
slightly northwest due to the influence of localized mounding of groundwater and paleotopographic influences
in the South Plants area. The local groundwater gradient is in the range of 0.008 to 0.011 ft/ft. Due to seasonal
variations and local topography, the top of the groundwater ranges from approximately 5 to 10 fcct below ground
surface. The average saturated thickness of the alluvial aquifer ranged from 6 feet to approximately 15 feet in
the M-1 Basins area. Figure A-4 is a contour map of the alluvial aquifer potentiometric surface in the M-1

Sculing Basins and Lime Settling Basins areas.

A3.2 Previous Soil Investigations

The M-1 Settling Basins were investigated by the Army’s consultant, Ebasco, in 1987 and by Shell's consultant,
Morrison-Knudsen Engineers (MKE) in 1988. Twenty-six soil and waste samples were taken from six borings
within or near the M-1 Settling Basins during the two investigations. The locations of these borings are shown
in Figure A-5. The samples were analyzed for volatiles, semivolatiles, ICP metals, arsenic, mercury, and

thiodiglycol.

A33 Previous Groundwater Investigations

Several groundwater monitoring wells have been installed to monitor the alluvial unit in the vicinity of the M-1
Basins. Well Nos. 01503 and 01504 arc located in the berm immediately downgradient of the M-1 Basins; Well
No. 01524 is located approximately 100 feet upgradient of the western-most basin; Well No. 36001 is located
approximately 100 feet northwest (downgradient) of the western-most basin; and Well No. 01077 is located
approximately 100 feet east of the basin area. The locations of these wells are shown in Figure A-5. Samplcs
from the wells were analyzed for filtered and non-filtered arsenic and mercury, as well as volatiles, semivolatiles,

and pesticides.

A3.4 Nature and Extent of Soils Contamination

Soil samples collected and analyzed during the previous investigations indicated high concentrations of arsenic
and mercury in the soil in and around the M-1 Basins at depths from 0.5 foot to approximately 7.0 feet. The

concentration of arsenic and mercury in samples taken within the basins was variable, ranging from 0.1 to
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11 percent. Concentrations of these constituents are reduced at depths below about 10 feet. Table A-1 shows

a summary of the contaminants identified in soil samples taken during the previous studies.

A3.5 Nature and Extent of Groundwater Contamination

Groundwater samples collected and analyzed during the previous studies indicate that a high concentration of
arsenic in unfiltered groundwater samples downgradient of the M-1 Basins area. Unfiltered water samples from
Well Nos. 01503 and 01504 indicate up to 59,000 ug/! arsenic, while the filtered samples indicate 0.01 ug/! for
each well. However, the findings of the field program presented in Section 4.0 of this report indicate that most
of the arsenic detected in downgradient wells passed through a 0.45 micron filter. Water samples from wells
located upgradient and adjacent to the basins did not indicate elevated concentrations of either filtered or
nonfiltered arsenic or mercury. Table A-2 shows a summary of the contaminants identified in water from wells

in thc M-1 Basins area during previous studies.

A4 36-17 TRENCHES SITE GEOLOGY

Site 36-17N lies in an upland area of RMA along the west flank of a prominent ridge that forms the eastern
boundary of Basin A. The Site 36-17 trenches are located along the west flank of the bedrock ridge although
some of the disposal trenches in Anomoly C may straddle the crest of the ridge. There are two stratigraphic

units of interest beneath Site 36-17: the Quaternary Alluvium and the Denver Formation.

The Quaternary Alluvium is composed of fine-grained, medium-grained, and coarse-grained alluvium on the basis
of the Unified Soil Classification System (USCS) scheme. In general, the fine-grained material corresponds 10
alluvial clay horizons, medium-grained material to eolian sand and silts, and coarse-grained material to fluvial

sands and gravels of the Verdos and Piney Creek Alluvium.

In Site 36-17 the most prominent member of the alluvial unit is the medium-grained eolian sand and loess, which
ranges from about 5 to 30 feet thick. It consists of interbedded tan to yellowish-brown, grayish-brown, reddish-
brown, black, silty sand, clayev silt, silt, clay, and sand. Typically, a clay-rich alluvial unit is found ubeve the
contact between the Alluvium and the underlying Denver Formation bedrock. Figure A-6 is an alluvial isopach

map of the Site 36-17 trench disposal area.

The other significant stratigraphic unit in the study area is .he Cretaceous-Tertiary Denver Formation, which

represents bedrock. Regionally, the bedrnck surface of the Denver Formation slopes to northwest. However,

A-11
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TABLE A-1

SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN

SOIL BORINGS IN M-1 SETTLING BASINS AREA

Highest Concentration

Soil Encountered in any Boring Sample Depth
Contaminant of the Borings No. (ft)
Volatiles (xg/g)

Bicycloheptadiene 600 5 9-10
Dicyclopentadiene 4,000 5 4.5
Semivolatiles (g/g)
Aldrin 80 5 0-1
Dicyclopentadiene 400 5 4-5
Dieldrin . 100 5 0-1
Hexachlorocyclopentadiene 3,000 4 0-1
Isodrin 10 5 0-1
ICP Metals (sg/g)
Cadmium 3,900 1 23
Chromium 23 1 10.7-11.7
Copper 21 5 0-1
Lead 64 1 23
Zinc 76 5 4-5
Arsenic (ug/g) 110,000 4 4-5
Mercury (xg/g) 54,000 MKE No. 5
NRSOIM1E

None detected

Note: This data is from all available data as of 11/89.

{4q)(3003-350-W)(VERSION 3.0/VTB.21)(10/25/0)
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SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN

MONITORING WELLS IN M-1 SETTLING BASINS AREA

Substances Aralyzed Well No.
in Groundwater Samples 01502 01503 01504 01506
Dicyclopentadiene <10 2,319 34,470 173
(1979) (19%9) (1979) (1979)
Bicycloheptadicne 84 7,438 2379 ND
(1979) (1983) (1983)
Dieldrin 142 126 142 127
(1979) (1983) (1979) (1979)
Aldrin <02 158 0.75 1.59
(1979) (1983) (1979) (1983)
Isodrin <02 2 2 047
(1983) (1983) (1983) (1983)
Arsenic (filtered) <0.050 0.01 0.01 0.07
(1979) (1979) (1979) (1979)
Total arsenic <50 23,400 59,300 <50
(1979) (1979) (1979) (1979)
DBCP 5.06 <10 <10 16
(1979) (1979) (1979) (1979)
Mercury <10 <10 29 <10
(1979) {1979) {1979) (1979)
Tetrachloroethylene 1,000 630 28 23
(1988) (1979) (1979) (1979)
Trichloroethylene 800 210 4 5,000
(1988) (1979) (1983) (1988)

Note: all values in gg/1

(8q)(2003-250-39)(VERSION 3.0/VTB.22)(10/25/90)
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at Site 36-17, the bedrock surface slopes to west-southwest into Basin A. Figures A-7 and A-8 are geologic
cross-scctions through the Site 36-17 trench disposal area. Figure A-9 is a contour map of the top of the Denver

Formation.

The Denver Formation to the maximum depth penctrated consists predominately of medium to dark brown,
reddish-brown, grayish-brown, and greenish-gray, hard, blocky shale and claystone with interbedded lenses of
sandy to gravely siltstone, tan to yellowish-brown fine to coarse grained, well cemented sandstone, and a stifl,

tan, volcaniclastic unit at the top of the Denver Formation.

Beforc and during the deposition of the alluvial material, an ancient stream system eroded the surface of the
Denver Formation. As a result, the contact between the two stratigraphic units is highly irregular and in Site
36-17 is often marked by the volcaniclastic unit of the Denver Formation. The volcaniclastic unit caps the

prominent northwest trending bedrock ridge that traverses the area.
Significant features of the volcaniclastic unit include:

. Zones of iron oxide enrichment from weathering of volcanic glass and malic materials (muy

retard metals migration)

. Local zones of poorly defined fracturing, with or without limonic encrustations (may affect

groundwater flow)
. Presence of large volcanic fragments characterize the arca
. The unit is resistant to erosion

Within Site 36-17, only two Denver Formation units have been confirmed to subcrop. These are a claystone/shale

unil and the volcaniclastic unit.
A4.1 36-17 Trenches Site Hydrology

The discussion in this section addresses the hydrologic system in Site 36-17 and how it relates to evaluating the
nced for an IRA on the disposal trenches. Portions of the text have been excerpted from the CSAR (Ebasco
1989). A more detailed discussion of the hydrology of the CSA is contained in that report.

A-15
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The hydrologic regime in Site 36-17 is affected by four major components: (1) surface water, (2) vadose zone,
(3) alluvial aquifer/unconfined weathered Denver Formation flow system, and (4) unweathered Denver
Formation partially confined aquifer. Emphasis here is placed on characterizing the alluvial and unconfined

Denver Formation aquifers because these zones represent the dominant component of the hydrologic system.

. | They also represent the first water in the saturated zone that any contaminants moving through the vadose zone

would encounter.

A.4.2 Surface Water

The surface water component in this area is limited to the infrequent collection of runoff in low-lying arcas
during major rain storms or snowmelt. No perennial surface water bodies exist in the area. An area in Site 36-
17S adjacent to the parking lot north of December 7th Avenue is one area that occasionally holds ponded water
after a substantial rainfall.

A.4.3 Vadose Zone

The vadose zone is the unsaturated material between the ground surface and the top of the saturated zone or
— perennial water table. In Site 36-17, this zone is composed of either unconsolidated surficial deposits or the
upper Denver Formation. The vadose zone is important to this study because it is through this zone that

contaminants must travel to reach the water table.

The rate of deep percolation in the study area is of particular importance in characterizing the vadose zone and
- evaluating contaminant migration. In Site 36-17, deep percolation includes recharge to the unconfined aquifer
only from natural precipitation, runoff, and snowmelt. It does not include enhanced local infiltration derived

r- from long-term, free-standing surface water such as lakes or streams since they do not exist in the area.

A detailed investigation conducted by MKE (1988a) concluded that infiltration from precipitation rarely
percolates downward to reach the alluvial water table. The occurrence of recharge related to infiltration of
precipitation is highly variable and dependent upon a number of unrelated factors. That report concluded that
groundwater received only about 0.25 inch per year of recharge from infiltration of precipitation.

-~ 1 51 1 T
S
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Ad4.4 Alluvial Aquifer

For this report the alluvial aquifer is defined as the saturated portion of the alluvial unit and the unconfined,
weathered portion of the Denver Formation that is in direct hydrologic communication with the alluvial unit.
In the study area, groundwater in the alluvial aquifer flows north and northwest under unconfined conditions into
the buried paleochannel that underlies Basin A, then nortbwest out of the Basin A neck. The hydraulic gradient
in the study area is in the range of 0.003 to 0.03 foot per foot. The depth from the ground surface to the water
table in the alluvial aquifer ranges from less than 5 feet to approximately 20 feet. Figure A-10 shows the alluvial

aquifer groundwater coatours in Section 36.

Well hydrographs for the past 6 years indicate that the water table elevation has been relatively steady but slightly
declining in the study area. The hydrographs also indicate that recent seasonal water level fluctuations range

from 2 to 3 feet and apparently now have a greater seasonal variation year to year for past comparable seasons.

The unconfined alluvial aquifer at RMA is composed of unconsolidated Quaternary deposits consisting of fine-
to very fine-grained silty sand with occasional interbedded clayey silt overlying the upper weathered portion of
the Denver Formation bedrock. Previous investigations indicated that there is a contrast in permeability between
the alluvial and bedrock units of about two orders of magnit ide. This is significant in evaluating the potential
for contaminant migration. The CSAR estimates the hydraulic conductivity of the alluvial aquifer in this area
to range from 2.4 x 102 to 6.0 x 10® cm/sec and the volcaniclastic unit to be about 5 x 10° cm/sec.

Alluvial groundwater flowing north through Section 36 encounters the bedrock ridge, which protrudes above the
water table, and, due to the sharp contrast in hydraulic conductivities, is forced to turn and flow northwest out
the Basin A neck. The Basin A neck is a relatively narrow paleochannel between Rattlesnake Hill in Section
35 and the prominent bedrock ridge that cuts across Section 36.

Because of the difference in hydraulic conductivity between the alluvial and bedrock materials and the reduced
cross-sectional area in the Basin A neck, the groundwater forms an apparent mound in the Basin A area as
cvidenced by the relatively flat hydraulic gradient in the basin (refer to Figure A-10). The apparent mound,
coupled with the lower surface clevation in the basin, results in the shallow depth to groundwater in the west
central portion of Section 36.

The groundwater contour map shows a sharp increase in the hydraulic gradient northeast of the ridge. The
gradient increases because water moving through the ridge is slowed by the two order of magnitude drop in

A-20
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hydraulic conductivity of the unit. Before the water can continue moving through the ridge, the gradient must
increase enough to offset the lower permeability. Water will eventually move through the Denver Formation
ridge, but at a much slower rate than it travels in the alluvial unit.

A4S Previous Investigations

Past studies at Site 36-17 were generally designed to characterize the physical setting, evaluate the nature and
extent of contamination, and assess possible contaminant migration pathways. The investigations at Site 36-17
were conducted in two phases during which a variety of investigative techniques were employed including
extensive use of geophysical surveys, borehole drilling and sampling, well construction and sampling, and
trenching. During the previous investigations, 317 samples of soil, waste, and water were collected in Site 36-17.
The Phase [ and Phase II Contamination Assessment Reports and the Central Study Area Report present the

findings of those investigations.

A.4.6 Nature and Extent of Contamination

The previous studies conducted to evaluate contamination in Site 36-17 concluded that past waste disposal
resulted in widespread contamination in the arca. The precise contaminant distribution trends are difficult to
assess due to the varied disposal history and resulting heterogenous nature of the waste. However, Section 2.0
of the Remedial Investigation Report for the Central Study Area (CSAR) presents a detailed evaluation of the
distribution of contamination in Site 36-17. Figures showing contaminant plumes in Site 36-17 groundwater are
contained in Section 3.0 of the CSAR. See Figures 3.1-7, 3.1-8, 3.1-9, 3.1-10, 3.1-11, 3.1-14, and 3.1-15 of the
CSAR for plumes including volatile hydrocarbons, volatile aromatics, organosulfur compounds (mustard related),
organosulfur compounds (herbicide related), GB-agent related organophosphorous compounds, organochlorine
pesticides, and arsenic, respectively. (Refer to that document if additional detail is desired.) A review of the
reported findings of the previous investigations indicate that the following general conditions exist at Site 36-17:

. Contaminants found above indicator Ievels or detection limits in Site 36-17 soil and/or water
samples include the ICP metals (cadmium, chromium, copper, lead, and zinc), arsenic, mercury,
aldrin, dieldrin, fluoroacetic acid, chlordane, isodrin, dithiane, oxathiane, DIMP, IMPA,
hexachlorocyclopentadiene, DDE, DDT, and DBCP,

. Several disposal trenches apparently intersect the shallow alluvial aquifer or became inundated

when the water level rose in Basin A.
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. Contaminants have apparently leached from several trenches to a depth of at least 20 feet
below ground surface.
. There is a general increase in the number of analyte detections and concentrations in

groundwater downgradient of the Site 36-17 disposal trenches, however, most of the analyte
detections appear to originate at the Shell trenches in 36-17S.

. The disposal trenches can be generally categorized by their relative groundwater contamination
hazard and assigning relative risk based on the depth to groundwater as follows:

1. Trenches excavated in areas of topographic lows and potentiometric highs. These
trenches may intersect the alluvial aquifer and, therefore, run the highest risk of

contaminating the groundwater.

2. Trenches excavated in areas of intermediate topographic and potentiometric elevations.
The bottoms of these trenches are typically 5 to 15 feet above groundwater.

3. Trenches excavated in areas of topographic highs and potentiometric lows. The bottoms
of these trenches are typically more than 15 feet above groundwater. In some areas, the
alluvial aquifer does not exist because of the topographic high in the bedrock surface.

These general conditions were important in evaluating which of the 46 previously confirmed disposal trenches
represented the greatest risk of contaminating groundwater at Site 36-17. Generally, the trenches of highest risk

containing the highest concentrations of contaminants were selected for further investigation under this program.

A5 LIME SETTLING BASINS SITE GEOLOGY

There are two stratigraphic units of interest beneath the Lime Settling Basins: (1) the Quaternary Surficial
deposits consisting of unconsolidated alluvial and erosion material, and (2) the Denver Formation. The alluvial
material ranges from 15 feet to approximately 30 fect in thickness and consists of yellowish-brown, fine-grained,
well-sorted, subangular silty sand.

The Denver Formation, to the maximum depth penetrated, consists of very stiff to hard, blocky, dusky brown

claystone and silty claystone deposited in an ancient fluvial environment.

A-Z3
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' Before and during the deposition of the surficial material, an ancient stiream system eroded the surface of the
. Denver Formation. As a result, the contact between the two stratigraphic units is highly irregular. Regionally,
the bedrock surface of the Denver Formation slopes to the northwest. However, at the Lime Settling Basins,

the bedrock surface slopes to the north-northeast.

The soil at the Lime Settling Basins is usually from the Ascalon-Vona-Truckton Association, which generally
ranges from ncarly level to steeply sloping, well-drained to excessively drained loamy and sandy soil. The soil
typically becomes clay-rich and calcarcous with depth. Alluvial thickness isopachs and the elevation of the top
of the Denver Formation are included in Figures A-1 and A-3. Figure A-11 is a geologic cross-section of the

Lime Settling Basins area.
AS5.1 Lime Settling Basins Site Hydrology

The Lime Settling Basins are in a local topographic low in the southwest quadrant of Section 36. The elevation

of standing water occurring in a portion of the Lime Settling Basins was measured in July 1989. Based on a

measurement of 5,247 feet above mean sea level and water levels measured from surrounding wells, it appears

the standing water corresponds with the local water table. Surface water currently drains from the Lime Settling

.. Basins into Basin A as it was originally built to do. At one time, a drainage ditch also connected the Lime
: Settling Basins with Basin B in Section 36.

The Lime Settling Basins are situated hydrologically downgradient of the M-1 Settling Basins and the South
Plants. While the regional direction of groundwater flow at the RMA is generally to the northwest, the
groundwater flow in the Lime Settling Basins area is nearly due north, which is probably due to the influence
of local bedrock paleotopographic influences and the groundwater mound that exists in the South Plants area.

The saturated alluvial material is from 5.4 to 18.4 feet thick at the Lime Settling Basins. Water levels measured
- in July 1989 for wells screened in the alluvial material ranged from 4 to 14.6 feet below ground level. Figure
o A-11 shows the potentiometric surface based on the July 1989 water measurements.

The Denver Formation is saturated within the site and may contain some local confined aquifers. The mote
hydraulically conductive units in the formation are expected to be subhorizontal sandstone or siltstone bodies
adjacent to less conductive claystone. The direction of groundwater flow is expected to be generally the same
as that of the alluvial groundwater.
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A.52 Previous Solls lnvestigations

The Lime Settling Basins (Site 36-4) was investigated by ESE in two phases. Phase I consisted of 10 borings
ranging in depth from 3 to 11 feet yiclding 27 soil samples. Results from chemical analyses indicate elevated
concentrations of aldrin, chlordane, dieldrin, endrin, heptachlor, DDE, and DDT. Although samples contained
less than 0.4 ppm lead, other metals, including zinc, copper, and arsenic occurred at clevated levels.

All samples from Phase I were analyzed by gas chromatography/mass spectrometry (GC/MS) for semivolatile
organic compounds and by inductively coupled argon plasma (ICP) analyses for cadmium, chromium, copper,
lead, and zinc. Analyses for mercury and arsenic were conducted using atomic absorption (AA) spectroscopy,
and for dibromochloropropane using gas chromatograpby (GC). Volatile organic analyses by GC/MS were
performed on all samples more than 1 foot in depth.

The Phase I program was initiated in the summer of 1987 by ESE. It included the expansion of the study area
boundaries to include data from sites around the original study arca that Phase I results indicated were
contaminated. Areas that were not studied in Phase I were included in Phase II. A geophysical survey was
performed along the expanded western boundary of the site to locate buried metal objects. Eighteen soil borings
were completed in Phase 11, ranging in depth from approximately 3 to 10 feet. The 18 borings yielded 47 soil

samples from various depths.

Phase 1I samples were analyzed for arsenic, mercury, ICP metals, organochlorine pesticides, organosulphur
compounds, dibromochloropropane, dicyclopentadiene, volatile halocarbon compounds, and volatile aromatic
compounds since Phase I samples were found to contain these compounds. Seven samples were analyzed for

Army agent degradation products (ADP) since this method was not available in Phase 1.

A.53 Previous Groundwater Investigations

Since 1983, groundwater samples from three wells in the Lime Settling Basins area bave been analyzed for
contaminants. These wells are No. 36001 (upgradient), No. 36076 (downgradient), and No. 36058. Contaminants
analyzed include volatile organics, aromatic compounds, organochlorine pesticides (OCPs), DIMP, DMMP, and
ICP metals. Arsenic analysis was not performed.
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A.5.4 Nature and Extent of Soils Contamination

Contaminants expected at the site include raw materials, manufacturing by-products, and numerous degradation
products associated with the synthesis of mustard, lewisite, and pesticides in the South Plants arca.

The findings of the previous studics are consistent with the history of the area. Of the 16 borings completed and
sampled by ESE, cach contained detectable concentrations of onc or more OCPs, including aldrin, dicldrin,
endrin, and isodrin. Elevated concentrations of dieldrin were detected in 12 of 22 samples at concentrations
ranging from 0.6 to 70 xg/g. Aldrin was detected in 9 samples at concentrations up to 600 xg/g. Endrin and
isodr:in were dctcaéd at levels up to 200 xg/g and 300 sg/g, respectively.

Organosulphur compounds, chlorophenylmethyl sulfide (CPMS), chlorophenylmethyl sulfoxide (CPMSO), and
chlorophenylmethyl sulfone (CPMSO2) were detected in four borings at concentrations up to 50 xg/g. DCPD
and DDE were detected in two borings, and DBCP was detected in three borings. DDT was found in one
boring at 7 ug/g in the 0- to 1-foot depth interval.

Volatile organic compounds (VOC) wer - detected in five samples collected from the decpest intervals of five
borings. Chloroform occurred ia four of the five borings at concentrations ranging from 2 to 7 sg/g.
Concentrations of methylene chloride were detected in two borings at concentrations of 2 and 0.9 sg/g. Benzene

concentrations ranging from 5 to 6 ug/g were found in two borings. Chlorobenzene was also detected at 2 ug/g.

Arsenic and mercury were the most prevalent metals found in samples from the site. Mercury was found at
elevated concentrations in 13 samples and was detected in a total of 17 samples. Arsenic was detected in 16
samples at concentrations up to 370 xg/g. Four samples contained elevated copper; lead exceeded its indicator
range in two samples; and zinc exceeded its indicator range in three samples. Six samples contained cadmium;

three in excess of the indicator range. Chromium was found within its indicator range in one sample.

DCPD was detected at a concentration of 7.1 gg/g in the 2- to 3-foot interval of Boring No. 3421 in the central
area. DBCP and volatile and aromatic (VAQO) compounds were not detected in the central region.
Tetrachloroethene was detected at a concentration of 0.25 xg/g in Boring No. 3422. ADP compounds were
detected in the central region of Site 36-4 in Boring Nos. 3421, 3422, and 3732

Nontarget compounds were also detected in Phase II soils. Compounds detected were polycyclic aromatic
hydrocarbons (PAH), including anthracene, pyrene, and fluoranthene at concentrations from 20 to 100 ag/g.
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Also detected were bicycloheptadiene, hexachlorobutadiene, trichlorobenzenamine, and methylsulfonyldinitro-n,
n-dipropyl-benzenamine, which was detected at 200 xg/g.

A.SS Nature and Extent of Groundwater Contamination

Three wells located in the Lime Settling Basins that were sampled since 1983 revealed the presence of
contaminants, including VOCs, aromatics, OCPs, metals, and others. Of the VOCs, trichloroethylene,
tetrachlorocthylene, chloroform, and DBCP were all detected in both upgradient and downgradient wells at

el:vated concentrations.

Aromatics detected in both upgradient and downgradient wells include benzene, toluene, xylene, chlorobenzene,
and dichlorobenzene. Trichlorobenzene and tetrachlorobenzene were also detected in water from wells in the

area but were not specific to a particular well.

Aldrin was detected in upgradient and downgradient wells in the area. Dieldrin, endrin, and isodrin were all

detected in downgradient wells.

Metals detected in water from wells in the area include arsenic (downgradient), mercury (upgradient), and
chromium (upgradient). Copper was detected in both upgradient and downgradient wells. Other compounds
detected in water from wells in the Lime Settling Basins area include chlorophenylmethyl sulfane, dimethyl
sulfide, DIMP, DMMP, and dithiane.

A.6 MOTOR POOL AREA SITE GEOLOGY

The Motor Pool Area is in Section 4 on the Western edge of the RMA. There are two stratigraphic units of
interest beneath the Motor Pool Area: (1) the Quaternary Alluvium, and (2) the Denver Formation. The
alluvial material consists of discontinuous lenses of sand and gravel, interbedded with silt and clay. Gravels and
gravelly sands are common at the base of the alluvial section, espedially in paleochannels. The alluvial material
ranges from about 70 feet to about 100 feet in thickness, The thickest alluvium occurs over bedrock lows and
the thinnest over bedrock highs.

The alluvial-bedrock contact is highly irregular due to the extensive erosion by ancient streams. Generally, the
bedrock surface slopes to the northwest in the Motor Pool Area; however, where the bedrock surface has been
incised by an ancient stream channel, the slope becomes perpendicular to the trend of the paleochannel. A
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porthwest trending paleochannel cuts across the northern boundary of the Motor Pool Area and has
approximately 70 feet of relief.

o
t
i

The Denver Formation in the Motor Pool Area is predominantly composed of claystone with interbedded
sandstone, siltstone, and lignite layers from 2 to approximately 20 feet thick. Layers of volcaniclastic material
are also preseat.

A.6.1 Motor Pool Area Site Hydrology
Site 4-6 is situated in the Irondale Guich drainage basin. It has an average clevation of 5,200 feet above mean

sea level (msl) and a local relief of 5 feet. In the northern portion of the area, surface water drains north and
is controlled by railroad embankments and drainage ditches. The surface water from the southern portion of

e e % e e ey

the area drains west into a drainage ditch and then continues northwest into a local topographic depression.

Groundwater within the alluvium is approximately 60 feet below the ground surface and it flows to the northwest
; and north-northwest. The February 1987 water table and groundwater flow direction, as determined by Ebasco
Services (1988), is shown in Figure A-12.

r ; The Denver Formation is saturated within the site and may contain some local confined aquifers. The more
‘ hydraulically conductive units in the formation are expected to be subhorizontal sandstone or siltstone bodies
adjacent to less conductive claystone. The direction of groundwater flow is expected to be generally the same

as that of the alluvial groundwater.

A.62 Previous Investigations

Previous studies done in the Motor Pool Area include: a May 1984 RCRA audit done by the Colorado
Department of Health in the area outside the roundhouse; a 1986 study to identify possible trichlorocthylene
sources in the Motor Pool Area; and a soil gas study conducted in February 1986 to aid in defining
trichloroethylene plumes in the groundwater. The most recent studies include a Contamination Assessment
Report, and Western Study Area Remedial Investigation (Ebasco 1989). The following sections describe the
intrusive investigation focused on the reported TCE plume in the Motor Pool Arca.

»
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A63 Soils '

Site 4-6 was investigated by Ebasco under Task 38. Ficld work began in the spring of 1986. Ebasco’s Task 38
Technical Plan (Ebasco 1987b) called for 25 borings to be drilled to depths of from 1 to 90 feet. A total of 125
soil samples were to be taken from these borings. Two additional borings were propased in a letter technical
plan (Ebasco 1987a). The sampling program was augmented to include a total of 166 samples from 36 borings
and 1 soil grab sample that was taken from the drainage ditch west of Building 627 on the castern side of the

railroad tracks.

All but two samples were analyzed by gas chromatography/mass spectrometry (GC/MS) for volatile organics
(except the 0- to 1-foot interval) and semivolatile organics. All but four samples were analyzed by inductively
coupled argon plasma (ICP) screen for metals. The same samples were analyzed separately for arsenic and

mercury. Several samples were analyzed for dibromochloropropane.
A.6.4 Water

Three water samples were taken by Ebasco in Site 4-6. The first was taken during the drilling of a 1-foot boring
in the sump within the roundhouse in June 1986. The water that was sampled had seeped into the borehole
through cracks in the concrete sump. The two remaining samples were taken from a 3-foot by 4-foot cavity that

was suspected to be a collapsed septic tank located approximately 15 feet north of the roundhouse (Ebasco 1988).
A6.5 Soil Ga

Several soil gas studies were conducted in the area during February 1986 by Ebasco to evaluate the concentration
of trichloroethylene (TCE) in the Motor Pool Area soil. The soil gas survey sampled locations along several
transect lines staked across the area. Line spacing ranged from about 250 to 750 feet, and the distance between
sample locations ranged between 100 to 250 feet. A detailed description of the soil gas survey is contained in
Ebasco 1987c.

A.6.6 Nature and Extent of Soils Contamination

Contaminants found in soils at the Motor Pool Area within or above their indicator levels include ethylbenzene,
tetrachlorocthylene, trichloroethylene, m-xylene, toluene, methylene chloride, dibromochloropropane, aldrin,

cadmium, chromium, copper, lead, zinc, arsenic, and mercury (Ebasco 1988).
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A.6.7 Nature and Extent of Water Contamination

Samples of alluvial water were collected and analyzed by Ebasco in 1986 and 1987. Analytes found within or
above their indicator ranges (in this case, their detection Limits) include 1,1-dichloroethylene, 1,1,1-
trichloroethane, 1,1,2-trichloroethane benzene, chloroform, trans-1,2-dichloroethylene, and trichloroethylene. The
spatial distribution of the wells with detected contaminants indicate that some of these contaminants could

originate at a source somewhere in the Motor Pool Area; however, a larger off-post source is also indicated.

A.6.8 Nature and Extent of Soil Gas Contamination

The data collected during the soil gas survey indicate trichloroethylene contamination of soil in the area north
of Building 631; however, the information was not sufficient to identify a specific source. The concentrations
detected in soil gas could not be confirmed by analysis of soil samples due to the higher certified method
detection limit of the soil sample analysis. Figure A-13 shows the distribution of trichloroethylene indicated by

the soil gas survey. Additional detail concerning the soil gas data is contained in a report by Ebasco (Ebasco
1987¢).
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APPENDIX C

SAMPLE COLLECTION SUMMARY TABLE

..e. n,:.%.,% .&uw...;..ﬁ...
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Sample Collection Summary
ca Section Location Number of Sample Matrix Sanple Sample Sample Depth (ft) Analytes
Y- Number  Sasples Type Nurmbers Date or Water Level
((ft) from ground
surface)
-ench  36-17N T01 2 Sample Waste WC36NTO1-WO01 4/24/89 10.0 GCMS Volatiles
Rinsate Water WC36NTO1-W003 4/24/89 GCMS Semivolatiles
Organochlorine Pestic
102 1 Sample Waste WC36NTO02-WO001 4/25/89 3.5 Organosul fur Compound
Thiodigtycol
103 1 Sample Waste WC3SNTO3-W001 4/25/89 4.5 DIMP/DMMP
Arsenic
T04 2 Sample Vaste WC36NT04-W001 4/26/89 6.0 Mercury
Rinsate Water WC3ONTO4-WO03 4/26/89 1CP Metals
0BCP
T0S 2 Sample Waste WC3GNTO5-W001 5/4/89 5.0 Fluoroacetic Acid
Rinsate Water WC36NT05-W003 5/4/89 IMPA/HPA
Moisture
T66 2 Sample Waste WC36NTO6-WO01 5/4/89 3.5
Rinsate Water WC36NT06-W003 5/4/89
107 0
1078 1 Sample Waste WC36NTO7-W001 5/3/89 8.0
708 0
T09A 2 Sample Waste WC36NT09-W001 4/27/89 2.5
Rinsate Water WC36NT09-W003 4/27/89
T10 1 Sample Waste WC36NT10-wW00Y S5/1/89 2.5
T 2 Sample Waste WC3GNT11-W001 4/27/89 5.0
Duplicate Waste WC36NT11-W002 4/27/89
T12 Q
T13 1 Sampte Waste WC36NT13-WO01 4/28/89 7.0
114D 3 Sample Waste WC36NT14-W001 5/1/89 8.0
Duplicate Waste WUWC36NT14-W002 5/1/89
Rinsate Water WC36NT14-w003 5/1/89
T15 1 Sample Waste WC36NT15-W001 5/9/89 5.0
116 2 Sample Waste WC36NT16-W001 5/9/89 4.0
Rinsate Water WC36NT17-wW003 5/9/89
V7 0

Atl samples of

Jell 36-170 36080 2
36084 2
36085 2
36088 2
36180 1

, 36187 1

the waste matrix were

Sample Water
Rinsate Water
Sample Water
Rinsate Water
Sample Water
Rinsate Water
Sample Water
Rinsate Water
Sample Water
Sample Water

cleared for army agents

WC36N080-G001
WC36N080-G003

WC36N084-GOO1
WC36N084-G003

WC36N085- G001
WC36N085-G003

WC36N088-G001
WC36N088- G003

WC36N1B0-G001
WC36N187-G001

5/1/89
5/1/89

4/25/89
4/25/89

5/2/89
5/1/89

4/28/89
4/28/89

4/28/89
6/8/89

by the Army lab before shipment.

16.0

6.6

1.0

16.0

8.0

14.8

GCMS Volatiles

GCMS Semivolatiles
Organochlorine Pestic
Organosul fur Compound
Thiodiglycol
DIMP/DMMP

Arsenic

Mercury

ICP Metals

psce

Fluoroacetic Acid
IMPA/MPA



e o

36-17s

M-1

36-4

36188

36189

36191

36192

36067

36087
36190

36590

36591

36593

01077

01083

01503

01504

01524
36001
36193
36001

2 Sanple
Rinsate
3 Sample
Duplicate
Field Blank
2 Sanple
Rinsate
4 Sample
Duplicate
Rinsate
Field 8lank
3 Sample
Duplicate
Rinsate
2 Sample
Rinsate
2 Sample
Rinsate
2 Sample
Rinsate
2 Sample
Rinsate
1 Sample
2 Sample
Rinsate
4 Sample
Duplicate
Rinsate
Rinsate
2 Sample
Rinsate
1 Sample
1 Sample
3 Sample
Duplicate

Field Blank

1 Sample

2 Sample
Rinsate

3 Sample
Rinsate

Fltr Rnst
1 Sample
1 Sample

See Section 36-4 Well

1 Sample

Uater WC36N188-G001
Water WC36N188-G003

Water WC36N189-G001
Water WC36N189-6002
Water WC36K189-G00S

Water WC36N191-G001
Vater WC36N191-GOO3

Vater WC34N192-G001
Water WC36M192-G002
Water WC36N192-GO03
Water WC36M192-G0O05
Water WC36S067-G001
Water WC36S067-G002
Water WC36S067-G003

Water WC36S075-G0O01
Vater WC365075-6003

MWater WC36S075-G011
Water WC36S075-G013

Water WC36S075-G021
Water WC36S075-G023

Water WC36S075-G031
Water WC36S075-G033

Water WC34S087-G001

Water WC365190-G001
MWater WC365190-G003

Water WC36S190-G011
Water WC365190-G012
Water WC36$190-G013
Water WC36S190-G023

Water WC365590-G001
Water WC36S590-G003

Water WC365591-G001

Water WC365593-G001

Water WCM-1077-G001
Water WCM-1077-G002
Water WCM-1007-G00S
Water WCM-1083-G001

Water WCM-1503-G001
Water WCM-1503-G003

Water CM-1504-G001

Water WCM-1504-G003
Water WCM-1504-G006

Water WCM-1524-G001
Water WC365001-G001

Samples
Water WC36L001-G001

6/7/89
6/7/89

6/7/89
6/1/89
6/1/89

6/12/89
6/12/89

6/13/89
6/13/89
6/13/89
6/13/89
4£/27/89
4/27/89
4/21/89

4/18/89
4/18/89

6/2/89
6/2/89

6/6/89
6/6/89

6/15/89
6/15/89

4/27/89

6/6/89
6/5/89

6/15/89
6/15/89
6/15/89
6/15/89

4726/89
4126/89

4726789
4/25/89

6/2/89
6/2/89
6/2/89
6/13/89

6/2/89
6/1/89

5/31/89

5/3/89
5/3/89

5/25/89
5/5/89

6/7/89

12.0

1.2

32.1

45.8

6.9

9.9

9.5

9.4

10.7
9.1

10.51

2.4

18.5

Not Available

7.2
7.3

7.5

5.3
1.7

1.4

GCNS Volatiles

GCMS Semivolatiles
Organochlorine Pestic
Organosul fur Compound
Thiodiglycol
DIMP/DMMP

Arsenic

Mercury

1CP Metals

DBCP

fluoroacetic Acid
IMPA/MPA

Total Arsenic
Dissolved Arsenic
Total Mercury
Dissolved Mercury

Total Arsenic & Mercu
Dissolved Arsenic & M

Total Arsenic
Dissolved Arsenic
Jotal Mercury
Dissolved Mercury

] GCMs volatiles



ring 36-17N

Dt o 1 Sy £ L £ AT

e g sn i e

36-17s

M-1

36054

36055

36058
36076
36167
36193

36194

T01

102
36187

36188

36189

36191

36192

36190

001

002

003

004

005

.

Sample Water
Duplicate Water
Rinsate Water

Sample Water
Field Blank Water

Sample Vater
Sample Water
Sample Water

Sample Water
Sample Water

Sample Water

Sample Soil
Rinsate Water

Sample Soil

Sample Soil
Sample Soil
Duplicate Soil

Sample Soil
Duplicate Soil
Sample Soil

Sample soil
Sample Soit
Rinsate Water
Rinsate Water

Sample Soil
Sample Denver

Sample Soit

Sample Denver
Duplicate Denver

Rinsate Water

Sample Soil
Sample Soil

Sample Soil
Sample Soil
Sample soil
Sample Soit
Duplicate Soil

Sample Soil
Sample Soit
Sample soil
Sample Soil

Sample Soil
Sample Soil
Sample Soil
Duplicate Soil

Sample soil
Sample Soil
Sample Soil
Rinsate Water

Sample soil

UC36L054-6G001
WC36L054 - G002
WC36L054-G003

WC346L055-6G001
WC36L055-G005

WC36L058-G001
WC36L076-G001
WC36L167-6001

WC34L193-6001
WC36L193-6011

WC36L194-G001

WC36NTO1-S151
WC36NTO01-5003

WC36NT02-S151

WC36N187-5011
WC36N187-5041
WC36N187-5042

WC36N188-5011
WC36N188-5012
WC36N188-5041

WC36N189-5011
WC36N189-5041
WC36N189-5003
WC36N189-5013

WC36N191-S041
WC36N191-5191

WC36N192-5041
WC36N192-5191
WCI6N192-5192
WC36N192-5193

WC36N190-5011
WC36N190-5041

WCM-1001-5001
WCM-1001-5021
WCM-1001-5041
WCM-1001-S071
WCM-1001-5042

WCM-1002-S001
WCM-1002-5021
WCM-1002-5041
WCM-1002-5071

WCM- 1003-5021
WCM-1003-5041
WCM-1003-5071
WCM-1003-5072

WCM-1004-5021
WCM- 1004-504 1
WCM-1004-S071
WCM-1004-5023

WCM-1005-5001

6/13/89
6/13/89
6/13/89

6/13/89
6/13/89

6/12/89
6/14/89
6/14/89

6/7/89
6/15/89

7/13/89

5/22/89
5/22/89

5/23/89

5/5/89
5/5/89
5/5/89

5/3/89
5/3/89
5/3/89

4/28/89
4/28/89
4/28/89
4728/~

5/9/89
5/9/89

5/16/89
5/17/89
5/17/89
5/17/89

4/19/89
4/20/89

5/24/89
5724789
5/24/89
5/24/89
5/24/89

6/8/89
6/8/89
6/8/89
6/8/89

5/30/89
5/30/89
5/30/89
5/30/89

5/30/89
5/30/89
5/30/89
5/30/89

5/25/89

8.1

10.9

3.6
13.4
9.1
8.8
8.8
14.1

19.9 to 20.9

19.0 to 20.0

to 1
to 1
to S

SsSs00

~O
-

(=2
—

4 toS
19 to 20.5

4 to5S
12.5 to 14.5
12.5 to 14.5

GCMS Semivolstiles
Organochlorine Pestic
Organasul fur Compound
Thiodigtycol
DINP/DMMP

Total Arsenic
Dissolved Arsenic
Total Mercury
Dissolved Mercury

ICP Metals

GCMS Volatiles

GCMS Semivolatiles
Organochlorine Pestic
Organosul fur Compound
Thiodiglycol

D IMP/DMMP

Arsenic

Mercury

1CP Metals

DBCP

Fluoroacetic Acid
TMPA/MPA

Moisture

Limited Suite *
Limited Suite
Expanded Suite **
Limited Suite
Expanded Suite

Limited Suite
Limited Suite
Expanded Suite
Limited Suite

Limited Suite
Expanded Suite
Limited Suite
Limited Suite

Limited Suite
Expanded Suite
Limited Suite
Limited Suite

Limited Suite




e

- e AT W

ey

1sv

M-1

006 7
007 2
008 2
01083 3
36193 4

Sample

Sample

le
duplicate

Sample
Sample
Sanple
Duplicate
Duplicate
Rinsate
Rinsate

Sample
Sanple

Swmple
Rinsate

Sample
Sanple
Sanple

Sample
Sample
Sample
Rinsate

soil
Soil
Soil
Soil

Waste
Sofit
Denver
Vaste
Denver
Wster
Water

Vaste
sofl

Wsste
ater

Soil
Soil
Soil

Soit
soit
Soil
Water

« Limited Suite: GCNS Semivolatiles

36194 5
Within 5
East

Basin

Composite 4

Arsenic
Rercury

Sample
Sample
Sample
Ouplicate
Rinsate

Sample
Duplicate

Rinsate
Rinsate
Ringate

Ssmple

soil
Soil
Soil
Soil
water

Waste
Waste

Water
Water
\ster

Soil

WCN-1005-5021
WCN- 1005-504 1
WeM-1005-5071
WeN-1005-5042

5/25/89
5/25/89
5/25/89
5/25/89

5723789
5123/89
5/23/89
$/23/89
S123/89
S/23/89
SIB/%9

5/22/89
5/22/89

WCM - 1006-W04 1
weH-1006-5071
WCM- 1006-0191
WON- 1006-W042
WeH-1006-0192
W - 1006-$073
WON-1006-D193

WOM- 1007 -W041
WCM- 1007-$071

WCM-1008-W04 1
WO - 1008-W043

5/25/89
5/25/89

WCK- 10835021
WCH-1083-S041
WCM- 10835071

5/10/89
S/11/89
5/11/89

wC365193-5001
WC365193-5041
we345193-5121
WC385193-5123

** gExpanded Suite:

5/16/89
$716/89
5/16/89
$/16/89

WC36L 194 -5001
WCISL194-5041
WC36L194-5121
WC36L194-5042
wWC36L 194-5003

6/15/89
6715789
6/15/89
6/15/89
6/15/89

WCH-11SV-W001
WCN-11SV-4002

5/9189
5/9/89

WCM-11SV-w003
WCH-11SV-w013
WCH-11SV-W023

5/8/89
5/8/89
$/8/89

WCK-1ISV-SAQ1  5/9/89

7t?8
8.5 to 9.0

4 to$

2.5t 3
4 to 5.5
7.5 t0 8

0.5 to 1
b toS
10 to 11

GCMS Volatiles
GCMS Semivolatiles

Organochlorine pesticides

Organosul fur Compounds
Thiodiglycol

DIMP/DMMP

Arsenic

Mercury

ICP Metals

Moisture

|

|

\imited Suite
Expanded Suite
Limited Suite
Expanded Suite

Expanded Suite
Limited Suite
Limited Suite
Expanded Suite
Limited Suite
Limited Suite
Limited Suite

Expanded Suite
Limited Suite

Expanded Suite
Expanded Suite

Limited Suite
Expanded Suite
Limited Suite

Limited Suite
Expanded Suite
Limited Suite
Limited Suite

GCMS Volatiles

GCMS Semivolatiles
grganochlorine Pestic
organosul fur Compound
Thiodiglycol

O 1Mp/DMMP

Total Arsenic
pissolved Arsenic
Total Mercury
pDissolved Mercury

ICP Metals

Moisture

GCNS Volatiles

GCMS Semivolatiles
organochlorine Pestic
Organosul fur Compound
Thiodiglycol
DIMP/DMMP

Arsenic

Mercuty

1CP Metals

PCBs

Dioxins

Moisture

GCHS Volatiles

GCMS Semivolatiles
organochlorine Pestic
organosul fur Compound
Thiodiglycol



.

e e

Soil
Around
Basins

Ouplicate Sofl WOM-11SV-SADZ 5/9/89
Sample $oil  WOM-11SV-S801 $/9/89
Ouplicate Soil{ WOM-115V-$SBO2 5/9/89

— e ———

D1KP/OMMP
Arsenic
Mercury
1CP Metals
PC8s
Moisture

All samples of the waste matrix were cleared for srmy agents by the Army (ab before shipment.




APPENDIX D

WASTE MATERIAL SUMMARY TABLE
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- — g -
} WASTE MATERIAL INVENTORY
v | WCC RMA TASK 2
: ; FINAL REPORT 8/7/89
4 ! ; -
) ‘\ SERITSSTISEERSIERENEERRANES =358 ABREZEEREREBALES ZSEEESER
; | ORUM OATE  UASTE STORAGE GR  TYPE OF SRIPLE NO. DATE OF BATE T8 cac v RENARKS !
i | NUMBER  OBTAINED  STRGING mRfa ASTE SAnPLE(S) WASTE STORRCE INITIATED (Y/N) \
| mmreecer meeseecs eoemenenesens e |
: : | 8083 4/4/8Y  VWASTE STRC. e A/2/99 ] |
' 'v | i
' | 6088 &/5/89  WASTE STRG. rPE 424/89 ] |
| |
| 6045 4/5/89  URSTE STRC. PPE 5/13/89 ] i
| |
; | 6049 4/14/89  WASTE STRG, rPE 4/24/89 ] |
! | |
; | 6070 4/14/89  MASTE STRG, Ty 6716189 Y |
i } |
: | 6071 4/04/89  HASTE STRG. {13 /2799 | {
: [ '
; l ‘
; | 13001 &/14/85  NRSTE STRG. PFE 4/24/89 N ]
: j |
i | 13062 4/14/89  GASTE STKG. PPE /2/89 o ]
. | |
| 1300 &/17/89  WASTE STRG. FrE 4/24/89 N |
' ! |
‘ | 13004 4717789 WASTE STRG. PPE a/urs8y N {
. ) !
J | 13005 4/17/89  WASTE STRC. PPE 5/11/89 N |
| |
i | 13006 4717733 WRSTE STRG. PPE 5/13/89 N |
i | [
p I 13007 4/17/89  HOLE 34-1%0 SOiL E365190-5011 4719/89 /1289 { {
. | V(365190-5041 4720/89 |
. | 13068 4/17/85  EASTE STHG. PPE 5/13/89 ] |
| |
| 13009 4/17/89  WRSTE STRG. PPE 5/1789 N 1
. | !
, | 13010 4/17/89  WASTE STRG. PFE 5/1/89 ] |
X | |
| 13013 4717789 URSTE STRG. PFE 84789 Y 578 INCH HOSE |
| |
' | 13017 &717/5%  WASTE STRG. PPE 4724789 N J
| |
§ 13013 4719785 WRSTE STRG. PFE /1789 K !
[ !
, | 13014 4/19/89  HOLE 36-190 SoIL ¥C365196-5011 471989 /12789 Y |
i | ¥C365190-5041 4720189 I
‘ [ 13015 4719789 WRSTE STRG. PPE 5/23/%9 N |
} ! ]
) I 13016 4/19/85  WRSTE STRG. MPE 5/11/89 N |
| i
{13017 4719789 ¥ASTE STRG. PPE 5/1/89 N J
1 {
07-fug-89 date
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WASTE MATERIAL INVENTORY
WCC RMA TASK 2
FINAL REPORT 8/7/89

DRUN DATE VASTE STORAGE OR SRHPLE NO. DATE OF DATE 10 coc 2/ REMARKS
NUMBER  OBTRINED STACING AREA UASTE SANMPLE(S) WASTE STORAGE INITIRTED (Y/M)
13018 4/19/8%  VRSTE STRS. PPE 5/1/89 L]
13019 4/19/89  QASTE STRC. 443 4/24/89 N
13020 4/19/89  WASTE STRG. PPE 5/1/89 ]
13021 4/724/89  ¥ASTE STRG. 143 5/178% L]
13022 4/24/89  BORING 34-191 SOIL UC36N191-5041 5/%/89 &/13/89 Y
BC38N191-5191 5/9/89
13023 4/24/89  BORING 34-192 SoIL WL34N192-504) 5/16/89 6/15/8% v
VC3EK192-5i91 5/17/8%
13024 4/24/89  BORING 34-190 SoIL ¥345190-5011 4/19/89 6/12/8¢ Y
¥C365190-5041 4/20/89
13025 4/24/89  URSTE STRG. ENPTY 8/4/89 1
13026 4/24/87  GRASTE STRG. 1441 5/1/8% N
13027 4/24/89  NASTE STRC. PPE 5/1/8% N
13028 4724789  WRSTE STRE. eneTyY §/16/89 Y
13029 4/24/89  BASTE STRE. FPE 5/11/89 N
13030 4/24/89  VASTE STRE. PPE 5/11/89 N
13031 4724789  ASTE STRG. PPE 6711769 Y
13032 4/24/89  WASTE STRG. PrE 5/11/89 N
13033 4/24/89  BORING 34-189 SOIL VUIEN189-5011 4/28/89 6/13/89 Y
BL3SN1BY-S041 4/18/87
13034 4/24/89  VASTE STRG. PrE 5/23/99 N
13035 4/24/8%  BORIKE 34-189 SOIL UCI6N189-5011 4/28/89 6/13/89 Y
BC36N189-5041 4/28/89
13036 4/14/89  BORING 3¢é-18% SoiL YE3EN1RT-5011 4/23/89 §/12/89 Y WET BUT WILL PROBABLY
K(3éN189-5041 4/28/8¢ PRASS FILTER TEST
13037 4/14/89  BORING 34-187 SOIL ¥CIEN187-S011 5/5/89 8/12/8% v
UCIEN187-5041 575789
13638 4/74/89  BORING 34-187 SOIL VL36N)B7-5014 5/5/89 4/13/89 Y
#C36N187-5041 5/5/89
13039 4/24/89  WASTE STRE. PPE 5711789 N
13040 4/24/8%  TRENCK | SOIL YC3ENTO1-5151 5/26/89 4/13/8% f
1304 4/28/89  WASTE STRE. PRE 5/11/89 N

07-Quq-89 date
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UASTE MATERIAL INVENTORY

WCC RMA TASK 2

FINAL REPORT 8/7/89

| bRUM DATE

| NUMBER  OBTAINED

UASTE STORAGE OR
STAGING ARER

TYPE OF
UASTE

SANPLE MO,

DATE OF

OATE TO
SMIPLE(S) VASTE STORAGE INITIRTED (Y/N)

RENAKKS

13042 4/28/89
13043 4/28/89
13044 4/28/89
13045 4/28/89
13044 4/18/89

13047 4/28/8%

13048 4/78/89
13049 4/28/89
13050 4/26/89
13051 §/1/89
13052 5/1/89
13053 5/1/89
13054 5/1/89
13055 5/1/89
13056 5/1/89
13057 5/1/99
13056 5/1/89
13059 5/1/89
13040 5/1/8?
13061 5/8/87
13062 5/8/89

13043 5/8/8%

e " — ——— — ot kT b 4 Vi o  n Gom om = S —— VA e i e = — — - — . — ——
-——— — ——

13064 5/8/89

07-Rug-87 date

EORING 34-187
UASTE STRE.

-1 TRENCH SOIL
BORING 3é-188
URSTE STRG.

BORING 01-08)

VASTE STRG.
UASTE STRE.
VASTE STRG.
UASTE STRG.
VASTE STRE.
SASTE STRG.
WASTE STRE.
VASTE STRG.
fi-1 BASINS
-1 BASINS
BORING 36-188
VASTE STKE.
BORING 36-1B8
VASTE STRG.
EASTE STRS.
VASTE STRS.

WASTE STRE.

SoIL
PPE
SolL
SOIL
PPE

soi

PPE
PPE
PPE
PPE
EnPTY

ENPTY

UCIeN107-S0L]
UC36N187-5041

VL34M188~5011
VL34N188-504)

¥en-1083-5021
¥in-1083-5041
¥Cn-1083-5071

PPE & PLASTIC

1443
SoIL
SOIL
soIL
PPE
SoiL
PPE
ety
PPE

FPE

—— g n ¢ e+

ven-115V-$A01
un-115V-5A02
yoi-115V-5e01
yn-115V-5802
VC34H188-5011
VO36N188-5041

UC36N1B8-5011
WC34N1BB-S04)

5/5/89
5/5/8%

5/3/89
5/3/89

5/10/89
5/11/8%
5/11/89

5/9/89
5/9/69
$/9/89
5/9/89
5/3/89
5/3/89

5/3/99

§/13/8%

§/16/89

§/15/89

6/12/89

5/11/89

6/15/89

5/23/8%

5/11/89

5/11/89

§/16/89

8/4/89

8/4/89

é/12/8%

5723739

4/13/99

5/23/8%

6/12/89

6/21/89

8/4/89

1/17/8%

5/23/89

SEE 1SV SRNPLE

ISV SAMPLE AWAITING
RETURN FROM DRTACHEN
ISV SAMPLE RWAITING
RETURN FROM DRTACHEN
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WASTE MATERIAL INVENTORY

WCC RMA TASK 2

FINAL REPORT 8/7/89

i
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LI DATE UASTE STORAGE OR  TYPE OF SAMPLE WO, DATE OF BaTE TO cec v/ REMARKS
NUMBER  DBTAINED STRGING ARER UASTE SAMPLE(S) WASTE STORACE INITIATED (Y/N)

13045 5/8/89  BORINE 34-192 SalL UCIEN192-5041 5/14/89 6/15/89 Y
UCIN192-5191 5/11/89

13046 5/8/89  UASTE STRG. 1413 6/16/89 Y

13047 5/8/8%  WASTE STRC. FPE 5/13/89 L]

13048 5/8/89  BORING 34-192 SOIt UCI6H192-5041 5/16/89 6/15/89 v
UCIEN192-5191 5/17/8%

13049 5/8/89  BORING 3é-191 SOIL BCISN191-5041 5/9/89 6/13/8% Y
UCIN191-5191 5/9/89

13070 5/8/89  NASTE STRC. PPE /03788 N

13071 5/8/89  UASTL STRE. PPE 5/23/89 N

13072 5/8/89  WASTE SIRE. EnpPTY 8/4/89 Y

13073 5/8/89  BORING 36-191 SoIL HC3éN191-504) 5/9/89 6/13/89 1
VC36N1P)-5191 5/9/8%

13074 5/8/89  BORING 34-191 sont ¥L36N191-504) 5/9/89 6/13/89 1
HC36M191-5191 5/9/8%

13075 5/8/89  LORING 34-192 SOIL VE36N19Z-5041 5/16/89 4/15/89 Y
VL36N192-5191 5/11/89

13074 5/10/89  WASTE STRG. EnPTY 6716789 v

13077 5710789  WASTL STRE. ENPTY 8/4/89 Y

13078 5/10/87  WASTE STAG. PPE 8/21/89 Y

13079 5/10/89  WASTE STRG. FPE 5/13/89 N

13080 5/10/8%  BORING 36-191 SOIL WC3EN1P1-5041 5/9/89 8/13/89 Y
VC3ER19E-5191 5/9/89

13081 5/10/89  BORIHG 34-192 SOIL UCI8K192-5041 5/16/89 §/15/89 Y
WCIEN192-5191 5717789

13082 5/10/89  WASTE STRE. PPE §/16/8% Y

13083 5/10/89  BORIKG 34-192 SeIL UCIENI92-5041 5/16/87 4/15/89 )
UC3eN192-5191 5/17/8?

13084 5/10/87  BORING 34-191 SOIL UCI6R191-5041 5/9/89 8/13/89 Y
UCIENI91-5191 5/9/89

13085 5/10/89  WASTE STRG. eneTY 8/4/89 Y

13086 5/10/89  4ASTE STRE. pee 5/23/89 N

13087 5/10/89  WASTE STRE. $/13/8% N

07-Rug-89 date
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WASTE MATERIAL INVENTORY
MCC RMA TASK 2
: FINAL REPORT &/7/89

| DRUN DATE UASTE STORACE OR  TYPE OF SANPLE ND. ORTE OF DATE T8 coc v/ RENARKS |
| WUMBER  OBTAINED STACING ARER $RSTE SAMPLE(S) WASTE STORAGE INITIRTED {Y/N) |
| - Mt et ket bl e LIRS E S SRR SRS |
] 13088 5/10/89  BORING 01-083 SSIL ¥n-1083-5024 5/10/99 67157499 Y {
[ ¥CNn-1083-5041 5/11/89

} §CN-1083-5071 5/11/89 ,
| 13089 5/10/89  WASTE STRE. ENPTY §/21/89 Y |
{ i
] 13090 5/10/89  WASTE STRC. PPE 5/23/89 N i
| |
{13098 5/16/89 BORING 34-192 SOIL VE36N192-504) 5/14/89 6715/8% v |
§ UC34N192-5191 5/17/89 |
{ 13092 5/10/89  BORING 36-192 SoiL VC3EN192-5041 5/16/89 6/15/89 Y |
f VC3EN1F2-5191 5/17/89 i
I 13093 5/10/89  WASTE STRS. EnP1Y 8/16/89 Y ]
| {
[ 13094 5/10/8%  URSTE STRG. FPE 8/4/8% Y $/8 INCR PUMP KOSE |
| !
| 13095 5/10/89  UASTE STRS. PPE 6/16/89 Y

i |
| 13096 5/10/87  WASTE STKG. EnPTY 8/4/89 Y i
| 1
{13097 5/10/8%  VASTE STRS. EnpTY 6716789 Y |
| |
| 13098 5/10/89  WASTE STKG. PPE 5/13/89 N |
{ |
| 13099 5/10/8F  ¥ASTE STRC. FPE 4/16/89 Y |
| |
| 13100 5/10/8%  WASTE STRG. PPE 5/23/89 N |
| |
| 13101 5/11/89 -1 BORING 6 SOt ¥Ch-1006-507¢ 5723789 6/15/8% Y i
| uCN-1004-0191 5/23/89 |
1 13102 5/11/89  WRSTE STR, PPE 5/13/89 N i
| |
{13103 5/11/89  WRSTE STRE. PPE 6716799 Y |
| }
| 13104 5/11769  BORING 01-083 SOiL WCH-1083-5071 5/10/89 6/15/8% Y |
i ¥CN-1083-5041 5711789 |
| ¥Cn-1083-5071 5/11/89 |
] 13105 S/11/8y  WASTE SIRC. PPE 6/16/89 4 |
t |
| 13106 5/11789  BORING 36-193 SOIL V0345193-5001 5/16/89 6/15/89 Y |
| ¥(365193-5041 5/16/89 ]
| VL365193-5121 5/16/89 |
| 13107 5/11/89  ¥ASTE STRE. PPE 6/16/8% Y [
| ]
} 13108 5/11/85  WASTE STRE. eneTY 6/11/8% Y

| {
| 13109 /11789  WASTE STRG. nry 8/4/89 Y i
| [

07-Rug-89 date




WASTE MATERIAL INVENTORY
WCC RMA TASK 2
FINAL REPORY 8/7/89

B REECEEA NI ARSI RS E RSN EIE LRSI TR SRR SRR SRR I LRSI NS SRS SRS E NSRS RS RN T AR SN SN SESE S I NSNS NI SIS R BN INETSARAESALSTCEREREEX

¥Cn-1002-5021
¥Cn-1002-5041
¥in-1002-5071
13184 6/5/89  WASTE STRG. FPE 8/16/89 Y

| ORUH 0ATE VRSTE STORRGE OR  TYPE OF SRHPLE NO. DATE OF DATE TO coc ¥/ RENARKS i
| NUMBER  OBTAINED STAGING AKER URSTE SAMPLE{S) WASTE STORAGE INITIATED {Y/N) {
i i o T e mmmm——m— I
| 13177 é/5/89  WASTE STRG. PPE 8/4/89 Y |
: 13178 6/5/89  VASTE STRG. 1441 8/4/89 v 5/8 INCH PUMP HOSE :
: 13179 6/5/89  WRSTE STRG. PPE §/14/8¢ Y :
: 13180 6/5/89  WASTE STRG. EnFTY 4/16/89 Y :
: 13181 6/5/89  WASTE STRG. £neTY 6/21/89 Y :
: 13182 ¢/5/89  WASTE STRE. PrE §/16/89 Y :
E 13183 4/5/89  t-1 BORING 2 SOil WCM-1002-5001 §/8/89 6/15/89 Y E

!
|
13185 6/5/87  WASTE STRC. EnPTY 8/4/89 Y |
I
1

TITTSrCICIFEIYTSSTITSCSIZECCICIEICRITERERCRETITILITCICIIRIIIIT SRS EEIRY SIS ENEIEE IS E BN R =R SRR NI SIS EF LS SESICIFTLIISEIIRTRE

OIL SANPLES LISTED WITH ORIGINAL SAMPLE LOCATION. DRUMS RRE IN STAGING ARER.

07-Ryg-8? date
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oRun DATE
NUMBER  OBTRINED

13132 5/23/89
13133 5/23/%9
13134 5/23/89
13135 5/23/89
13136 5/23/89
13137 5/23/%%
13138 5/23/8%
13139 $/23/89
13140 5/23/89
13141 5/24/89
13142 5/24/8%
13143 5/24/89
13144 5/24/8%
13145 5/74/89
13146 5/24/89
13147 5/24/89
13148 5/24/89
13149 5/24/89
13150 5724789
13151 5/28/%

13152 5/24/8¢

13153 5724789

13154 5/24/89

07-Aug-87 date
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WASTE MATERIAL INVENTORY
WCC RMA TASK 2
FINAL REPORY 8/7/89

WASTE STORACE DR  TYPE OF SANPLE WD, DATE OF DATE TO coc ¥/ RENARKS l
STRGING ARER ¥RSTE SAMPLE(S) WASTE STORAGE INITIATED (Y/N) |
........ - —— ‘
TRENCH 2 SOIL UCI6NTO2-5151 S/13/89 6/13/89 Y }
]
¥ASTE STRG, PPE 8/4/89 Y i
|
UASTE STRG. PFRE 8/4/89 Y 5/8 INCH PUMP KOSE ]
]
-1 BORING 6 SOIL YCn-1006-5021 5/23/8% 6/15/89 Y i
Ven-1006-0191 5/23/89 |
n-1 BORING ¢ SoIL VCN-1004-5071 5/13/8¢ 6/15/89 Y ]
¥CN-1004-D191 5/23/99 t
VASTE STRG. PPE §/16/8% Y |
]
¥ASTE STRG. ENPYY 8/4/89 Y ]
!
YASTE STRG. {1241 7/10/8% Y {
|
YASTE STRE. PPE 6716789 Y PLUS FLASTIC ]
!
NASTE STRG. PPE 6/16/89 Y i
]
¥ASTE SIRG, PPE 6/16/89 Y ]
]
VASTE STRE. fPE 6/16/89 Y {
|
VASTE STRE. PPE 6716789 Y ]
l
VASTE STRS. PPE 6716789 Y {
|
VASTE STRS. PPE 6716789 Y |
|
VASTE STRE. PPE 6716789 Y |
|
VASTE STRG, PPE 6/16/89 ¥ l
|
VASTE STRE. PPE o/16/8% Y (
|
¥ASTE STRE. PPE 6716789 Y PLYS PLASTIC }
|
-1 BORING § SOIL ¥CH-1008-5071 5/25/89 6715789 Y |
|
t-1 BORING § S0IL ¥en-1005-5071 5/25/89 4715789 Y |
§{n-1005-5001 5/25/89 |
yCH-1005-5021 5/25/89 |
uCn-3005-5041 5/25/89 |
¥ASTE STRC. EnPTY §/16/89 v !
i
BOKING 36-194 - SoIL UCM36L194-5601 6715789 §/21/89 Y |
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WASTE MATERIAL INVENTORY
WCC RMA TASK 2
FINAL REPORT 8/7/89

JESTTBERS

EEESNEANEIRESEREEERRSISSCTRLSNED [11] SEEREXERSS

VC34L194-5041
¥O36L194-5121
| 13175 6/5/89  WRSTE STRE. EnpTY 6/16/89 ¥

§  bRUN DATE WASTE STORAGE OF  TYPE OF SRHPLE NO. DATE OF DRATE T0 cot v/ REMARKS {
| NUMBER  OBTAINED STRGING ARER NASTE SANMPLE(S) WASTE STORRCE INITIATED (Y/N) i
i - |
] UCH34L194-5041 {
SCn3éL194-5121
{ 13155 5/24/89  WASTE STRE, {4 8/4/8% Y ]
| ]
| 13156 5/24/89  NASTE STRG. EnpTY 4714789 Y i
! |
[ 13157 5/24/89  ¥RSTE STRS. EnPTY &/11/89 Y |
! I
] 13158 5/24/89  WRSTE STRG. ENPTY 6/21/89 Y |
{ |
| 13159 5/24/89  WASTE STRE. ey 4/16/%9 Y |
] |
{ 13140 5/24/8% M- BORING 3 SoIL W{M-1003-5021 5730789 4/15/89 Y |
{ ¥C11-1003-504) |
| 13141 5/30/89  n-1 BORING 4 SgiL ¥{M-1004-5021 5/30/89 £/15/89 Y {
| ¥(M-1004-S041 5/30/89 }
i ¥{H-1004-5071 5/30/89 i
] 13162 5/30/89  WASTE STRG. EnpPTY 6/16/89 Y |
| !
{ 13163 5/30/89  WRSTE STRE. PPE &/16/89 Y ]
| |
§ 13164 5/30/89  WASTE STRE. EMPTY 4716789 Y {
! |
i 13145 5/30/8%  WASTE STRG. EMPTY 4/11/89 Y !
|
t 13166 5/30/89  WASTE STRG. EnPTY 4/16/89 Y AT 36192 &/6 |
| !
| 13167 5/30/89  WRSTE STRG. EnPTY &/16/89 Y {
| {
| 13148 5/36/89  BASTE STRC. ENPTY 6/21/6% Y AT 34192 ¢/6 |
i !
| 13169 5/30/67  WASTE STRE. PrE 6716789 Y {
] 1
{ 13170 5/3G/8%  €ASTE STRG. FPE §/21/89 Y |
| i
) 1317) 4/5/89 UASTE STRG. PRE 4/16/89 Y |
{ !
| 13172 6/5/89  WASTE STRG. Ty 6/18/89 Y l
} |
i 13173 4/5/89 UASTE STRG. PPE 6/16/89 Y }
1 |
| 13174 6/5/89 BORING 34-194 SOIL BL348L194-5001 §/15/789 6/11/89 A\ i
} }

| 13176 6/5/87  WASIE STRG. ENPTY 6/16/89 Y

07-Rug-59 date
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WASTE MATERIAL INVENTORY
WCC RMA TASK 2
FINAL REPORT 8/7/89

SEEEERRERELE csaes

] ORun DRTE URSTE STORAGE OR  TYPE OF SAMPLE NG. 0ATE oF DATE T8 cec v/ RENARKS J
| NUMBER  OBTAINED STACING AREA VASTE SAMPLE(S) WVASTE STORAGE INITIATED (Y/N) }
e |
| 13110 5/11/89  BORING 34-173 SoIL §C345193-5003 5/16/8% 8/15/9% | ]
| NC34S193-5041 5/14/89 (
! UC36si93-5121 - 5/16/8¢ |
{13111 5/16/89  URSTE STRE. EnpTY 5/13/89 Y HOLE IN WRLL OF {
{ bRUM, RETURN TO WESTON )
| 13117 5716789  BORING 3é-194 SeIt ¥C38L194-500] 8/15/8% 6/21/89 \

] WC36L194-5041 i

UC3sL194-Si2l

| 13113 5/16/89  BORING 34-192 SOIL UC3IK192-5041 5/16/89 6/15/8% Y

I ¥CIEN192-5191 5/17/89 ]
I 13114 5/16/89  WASTE STRC. PPE 6/16/89 Y i
| I
| 13115 5/14789  BORING 34-192 SOIL UC36K192-5041 5716789 6/15/89 Y |
| WCISNI92-S191 5/17/89 |
I 13114 5/16/8%  BORING 34-192 SOIL ¥C34R192-5041 5/16/39 6715789 Y ]
| YC38N192-5191 5/12/89 |
| 13117 5/16/89  BORING 34-192 SOt VE3EN192-504] 5/14/89 6/15/89 Y i
| #CI8N192-5191 $/12/89 |
] 13118 5/16/87  BORING 34-193 SOIL ¥C345193-5001 5/14/89 8/7/8% Y !
) ¥C385193-5041 5/16/89 ]
! ¥C365193-5121 5/16/89 ]
I 13119 5/16/67  WASTE STRG. PPE 5/13/89 L] !
1 «
I 13120 5/16/89  WRSTE STRG. PPE 4/16/89 Y i
) !
I 13121 5/16/69  BORING 34-192 SOIL SC3EN192-5041 5/16/89 é/15/6% 14 }
i VC36R192-5191 5712789 !
| 13127 5/16/89  ¥RSTE STRE. PPE 6/16/89 Y {
| I
| 13123 5/16/89  WASTE STRG. EneTY 4/14/89 Y |
! )
b 13124 5/14/69  n-1 BORING 7 SOiL yCH-1007-5071 5/22/85% 4/15/89 Y |
n i
I 13125 5/16/69  WASTE STRS. EnpTY /7787 1 i
! i
b 13126 5/16/89  WASTE STRG. PPE 4/14/89 Y |
l |
b 13127 5/16/87  RSTE STRG. . PPE 6/21/89 v ]
l !
| 13128 5/16/89  WRSTE SIRG, 1) 444 8/4/89 Y 1
l |
| 13129 5/18/89  NASTE STRE. ENPTY ¢/16/89 Y 4
| i
| 13156 5/16/89  ¥ASTL STRE. PPE 4/16/89 Y i
l i
b 13131 5/23/89  WRASTE STRG. ENPTY 8/4/89 Y i
I !

07-fug-69 date
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